ABSTRACT OBJECTIVE: To analyze, stratifield by gender, trends of the new case leprosy detection rates in the general population and in children; of grade 2 disability, and of proportion of multibacillary cases, in the state of Bahia, Brazil from 2001 to 2014.
INTRODUCTION
Leprosy is a chronic condition with high potential for causing disability and stigma perpetuating the vicious circle of poverty 1, 21 . A significant decrease of incidence rates after introduction of the multidrug therapy can be observed, but the disease is still a cause of morbidity, especially in vulnerable populations 3, 6, 23, 28, 29 . In addition, the impact on mortality patterns from direct or indirect causes related to the disease is present, especially in the male population 18, 19 .
Leprosy cases are not distributed homogeneously in Brazil, with areas of higher risk mainly located in the Midwest, North, and Northeast regions 3, 21 . The ten clusters with the highest risk of occurrence of new cases (NC) are located mainly in the states of Mato Grosso, Pará, Maranhão, Tocantins, Goiás, Rondônia, and Bahia; together, they account for 44% of all cases diagnosed in 2013 21 . In 2014, the state of Bahia ranked thirteenth in the national ranking of new case detection rates with 17.4 new leprosy cases per 100,000 inhabitants, higher than the Brazilian average (15.3 cases per 100,000 inhabitants)
The Integrated Plan of Strategic Actions for the elimination or significant reduction of the burden caused by some Neglected Tropical Diseases in Brazil, published in 2012, defined priority municipalities and established active case finding among intradomiciliary and school contacts as important intervention measures b . In 2016, the specific guidelines for the surveillance, treatment, and elimination of leprosy were updated, re-discussing health promotion and education measures, active case finding for early diagnosis, prompt treatment, prevention, and treatment of physical disabilities and rehabilitation, and contact tracing, as well as guidelines for BCG vaccination (Bacillus Calmette-Guérin) c . These new guidelines emphasized the importance of adopting epidemiological indicators to monitor the progression of leprosy as a public health problem, as well as operational indicators to evaluate the performance of health services.
In the new guidelines of 2016, three new indicators were established; among them, the gender distribution among the number of new cases detected c . Similar to other Neglected Tropical Diseases, leprosy is not only associated with poverty, but it also shows a specific gender distribution in terms of morbidity and mortality 26, 27 .
Depending on the socio-cultural context, gender distribution varies. Gender inequalities verified from the sociocultural point of view in the Brazilian reality, as well as in Latin America, are strongly accentuated. In fact, differences in morbidity and mortality between men and women can be socially determined by lifestyle, customs, habits, and social behaviors 15, 26, 27 . Based on the assumption that leprosy affects men and women differently in Brazil a , epidemiological studies including the gender perspective are important for planning the implementation of control measures in the perspective of integral health and equity. The objective of this study was to analyze the temporal trends of the new case detection rates of leprosy in the general population and in children under 15 years, the detection rate with grade 2 disability (G2D), and the proportion of cases with multibacillary (MB) leprosy among new cases, according to gender, in the state of Bahia, from 2001 to 2014.
METHODS

Study Area
The state of Bahia is the largest (564,830,859 km 2 ) and most populated (15, 203 
RESULTS
In the study period, 40,054 new cases of leprosy were reported, with a higher proportion of males (50.3%), illiterate persons or who studied until the incomplete fourth grade (34.8%), brown (51.9%), and individuals aged between 30 and 44 years (24.7%).
Only five municipalities did not report any cases throughout the fourteen-year period. Of the municipalities with cases of leprosy, 48.7% (n = 201) were classified as having an average endemicity and 8% (n = 33) as hyperendemic (Figure 2 , A). Cases with children < 15 years occurred in 56.1% (n = 234) of the municipalities, of which, 26.0% (n = 61) were classified as hyperendemic (Figure 2, B) . Cases of G2D occurred in 65.0% (n = 271) of the municipalities (Figure 2, C) . Approximately 60% of the municipalities in Bahia presented at least one confirmed MB case (Figure 2, D) .
The overall new case detection rate in 2014 was 17.4 cases/100,000 inhabitants. Throughout the study period, the mean of this indicator was 20.4 cases/100,000 inhabitants and, after 2004 (28.7 cases/100,000 inhabitants) (Figure 3, A) , there was a statistically significant decrease over time (APC = -4.9, 95%CI -6.5--3.4). Throughout the historical series, AAPC was -0.4 (95%CI -2.8-1.9), indicating maintenance of the trend (Table) .
The new case detection rate among children < 15 years in 2014 was 5.2 cases/100,000 inhabitants, with a mean standard value of 6.1 cases/100,000 inhabitants, being the detection rate higher in 2004 (8.0 cases/100,000 inhabitants) (Figure 3, B) . The Joinpoint regression analysis showed a trend of maintenance of the detection among children < 15 years for the state of Bahia, with no statistical significance (AAPC = 0.2, 95%CI -3.9-4.5) (Table) .
The average proportion of cases with G2D evaluated at the diagnosis of leprosy was 86.2%. We verified an increase in the proportion of NC with G2D at diagnosis, which increased from 4.3% in 2001 to 7.7% in 2014. We observed 0.6 cases with G2D per 100,000 inhabitants in 2001, increasing to 1.1 cases with G2D per 100,000 inhabitants in 2014 (Figure 3, C) . (Table) .
On the other hand, between 2007 and 2012 the new case detection rates among men and women, showed almost identical values in 2013 and 2014, of 17.6/100,000 and 17.1/100,000 inhabitants, respectively (Figure 3, A) . The time trend until 2004 showed a significant increase in both genders, being it more marked among women (APC = 15.9, 95%CI, 3.8-29.4) than among men (APC = 16.5, 95%CI 2.8-32.0). Similarly, for the reduction that marks the following years, the slope of the line is higher for women, including new cases in children under 15 years (Table) .
The proportion of NC of leprosy with G2D at diagnosis was 78.1% (n = 2,603) among men. The analysis of the detection rate of NC with G2D in relation to the general population shows that, for both genders, there is a trend of increase, but with significant difference MB: multibacillary cases among women. Figure 3 , C shows that the highest detection rate of NC with G2D occurred in the male population in all periods analyzed. However, throughout the state, the trend of increase was more significant among women (AAPC = 2.8, 95%CI 1.4-4.2) compared to men (AAPC = 1.5, 95%CI -0.2-3.3) (Table) .
Most of the multibacillary cases (60.6%) occurred among men, reaching the highest proportion in 2014 (62.3%) (Figure 3, D) . After 2003, there was a significant increase in both genders but more pronounced among women (APC = 5.0, 95%CI, 4.0-6.0). Considering the entire period, we identified a trend of increase among women and an maintenance of the trend of this indicator among men (Table) .
DISCUSSION
This study systematically presents the epidemiological context of leprosy in in the state of Bahia during an extensive historical series of fourteen years. The endemic disease persists at high levels and with unequal patterns of expression over time. These trends, associated with the current persistent transmission and morbidity, late diagnosis, and probable hidden endemic (indicated by the high percentage of multibacillary cases and cases with visible disabilities), emphasize the relevance of leprosy as an ongoing public health problem in the state. The gender distribution is differentiated despite the similarity regarding the magnitude of the endemic disease, calling attention to early diagnosis and treatment with specific approaches for men and women. The increasing trends of indicators was more pronounced in the female gender.
The state of Bahia, according to the Brazilian Ministry of Health persists at high levels of high endemicity (between 20.0 to 39.9 new cases annually/100,000 inhabitants) c . The patterns of the endemic disease in the different regions confirm a heterogeneous distribution, usually associated with social vulnerability. In fact, unequal risks for the occurrence of leprosy may be associated with demographic, genetic, environmental, socioeconomic, and cultural factors superimposed geographically overlapping the observed patterns of occurrence 3, 11, 18, 19 . This study reaffirms that poor living conditions and the lack of access to health services are associated with the distribution of leprosy in an endemic area 14, 22 .
The fact that the disease is more frequent among those with lower educational level 5, 9 , considering this variable as an indicator of living conditions, also reinforces the characteristic as a Neglected Tropical Disease. A study carried out in the state of Minas Gerais, Brazil, has suggested an association between leprosy and low HDI values 14 , which increases the challenges for control. Consistent with this, the states in the Northeast region, marked by high social inequality, show a more pronounced impact of endemic diseases on the health status of the most vulnerable populations 19 .
Although the trend of decrease was significant for the new case detection rate in the state after 2004, the indicator was stable considering the entire period. The year 2004 marked an important period in the Brazilian Unified Health System (SUS) of Bahia, with expansion of the population coverage of the primary health care services, going from 16.8% to 32.3% of the population g . A study about the impact of the Family Health Strategy (FHS) on the control of leprosy, carried out in 1,358 Brazilian municipalities, has indicated a decrease of the detection rate in municipalities with higher coverage of income transfer programs and primary health care coverage 22 . However, the decrease of registered new cases was not sufficient for Bahia to be re-classified from high endemicity, even when reaching 71. Recently, among the main strategies defined by the Ministry of Health to face leprosy and soil-transmitted helminth infections (2012-2015) that may have contributed to the trends observed in this study, we can mention the development of the "National Leprosy and Geohelminthiasis Campaign" in March of 2013 throughout Brazil. The campaign initially targeted 9,300,000 students in the age group of 5 to 14 years, in approximately 38,000 schools in the 720 priority municipalities.
The occurrence of leprosy in children, even after the introduction of multidrug therapy in 1991 4 , reaffirms the maintenance of active transmission foci with early exposure to Mycobacterium leprae 9 . Possible explanations for this situation include the difficulty of clinical diagnosis, which is accentuated in this period of life, stigma related to the disease, and the fragility of the health promotion and education process in the territories 13, 17, 24 . The expansion of primary health care coverage and the effective decentralization of control measures in the health care network were not sufficient to reverse the increasing trend of growth over the period evaluated. A study carried out in Fortaleza, a municipality with significant detection of cases in children, has concluded that the primary health care units did not present a satisfactory performance for diagnosis in this group 2 . A similar study in the Jequitinhonha Valley region, state of Minas Gerais, has shown limited performance of health services, which were passively receiving the demand that comes to services, without systematic active case detection strategies 13 , leading to the diagnosis of more advanced and severe forms of the disease.
The grade of physical disability at diagnosis places Bahia within the parameters considered of medium severity c , with almost 8% in 2014. This percentage is higher than the Brazilian (6.5%) and the Northeast averages (5.6%) for the same year. Studies carried out in endemic states, which have registered 34.5% of the Brazilian cases, has shown that the new case rate with G2D remained stable 10 . The state of Bahia presented a significant increase for this rate, which is different from the trend of stability identified in the municipality of Fortaleza from 2001 to 2012 7 and decrease in the state of Paraíba from 2012 to 2014 8 . If we had verified a trend of decrease of the general detection rate of NC along with the decrease of this rate of NC with G2D, it would characterize the reduction of the endemic in the state.
Because it is an indicator that reflects the effectiveness of timely or early activities of detection of cases c , its increase indicates the need to improve and expand the access of the population, especially those with higher social vulnerability 16 , for prevention measures, diagnosis, early treatment, and rehabilitation. As a chronic condition, with the possibility of developing disabilities even after discharge, leprosy care needs longitudinal and integrated measures. The reactional episodes that occur in 20% to 40% of the diagnosed cases before, during, and after the multidrug therapy reinforce these issues 6, 18 . However, the fragility after release from multidrug therapy in the comprehensive care of persons affected by leprosy 6 increases the vulnerability to new lesions and disabilities. Other studies also indicate a significant association between the development of G2D and a lower educational level among the persons affected by leprosy, with higher risk for neural impairment and difficulty in moving to the health unit, besides maintaining G2D 25 .
The G2D at diagnosis also represents an indirect marker of a hidden endemic situation, which allows the estimation of the prevalence that is the closest to the real scenario of the disease in a given area. This analysis becomes important in order to define local strategies based on evidence an essential condition for the state of Bahia. Another important issue is the need to follow the routines established by the national guidelines for the achievement and adequate recording of the Eye, Hand, and Foot (EHF) score, at least minimally at diagnosis, throughout treatment, and during discharge c . The high proportion of cases with no information on G2D at discharge hindered a more consistent analysis of this important indicator for the entire state of Bahia in this study.
The higher occurrence of multibacillary cases (62%) in relation to the total number of cases, with a significant increase in the state of Bahia, reinforces the epidemiological magnitude of this endemic disease. Brazil reached a percentage of 65.9% in 2014, while the Northeast region, reached 62.3%
a . When analyzing the therapeutic itinerary of persons with leprosy in the municipality of Salvador, state of Bahia, in 2014, researchers have reported that both the lack of training of health professionals to diagnose early the disease early and stigma and prejudice, which favor the silence around the disease and self-medication, represent some of the reasons identified. This study has also shown that the average time for diagnosis was inadequate, and there were situations in which confirmation of the disease occurred only when the suspected case was referred to the referral center in the state capital 17 .
Although the gender distribution did not show any significant difference, leprosy expression between the genres was not significant, leprosy cases prevailed in Brazil among the male population a , similarly to some other studies 5 , including in Bahia, and in 81% of the federative units of Brazil in 2014
a . This higher occurrence is probably linked to the increased exposure from work-related activities, poor health care demand, poor self-care, and reduced access to information. Therefore, gender must be recognized as an important determinant for the occurrence and severity of the disease, especially when the general pattern of increased health risk among men is considered. The way men perceive and use their bodies generates specific needs, including health access and protection 23, 26 .
The analysis of the new case detection trend indicates, as of 2004, the maintenance of this rate among men and reduction among women. When compared to men, women had a more expressive increase of the proportion of multibacillary cases. On the other hand, in absolute values, almost 80% of the cases diagnosed with G2D were males. However, the trend of increase of the rates of cases with G2D was higher among women. We can infer that the higher increase of NC of leprosy among women refers to the lower barrier for diagnosis when compared to men. Among the male population, late diagnosis or lack of diagnosis seems to be more frequent, contributing to the hidden endemic scenario. Although the outcome of the trend analysis is favorable for women, the occurrence of multibacillary and G2D cases should be considered as a serious situation, as it may indicate hidden prevalence.
Schraiber et al. 26 have affirmed that "the inclusion of the participation of men in actions of health is at least a challenge for different reasons. One of them refers to the fact that, in general, taking caring of oneself and appreciating the body in the health sense, also regarding taking care of others, are not issues placed in the socialization of men" (p.8).
Existing barriers need to be recognized and overcome for better access and effectiveness of the leprosy control measures from a gender perspective. One of the paths should be the analysis of the singularities of men and women in society 23 . In addition to the care and attention to men's health, prevention measures, early diagnosis, and prompt treatment for this population should be understood as essential for caring of persons, families, and communities 26, 27 and for the reduction of the transmission of M. leprae in Bahia. Therefore, the actions of the National Men's Health Policy need to be structured more consistently and broadly.
This study presents limitations regarding the use of secondary databases, considering the non-completeness and inconsistencies of some variables. However, the incorporation of the state database in a historical series of fourteen years, together with the need for studies with this approach in the state of Bahia, justifies its use.
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CONCLUSIONS
Leprosy persists in Bahia, throughout the historical series analyzed, as a significant public health problem, with a high magnitude and a still limited decrease of the new case detection rate. These transmission dynamics are evidenced by the maintenance of high new case detection rates in children. On the other hand, transcendence remains in view of the high and sustained proportion of NC of leprosy with G2D at diagnosis. The endemic behavior highlights the higher vulnerability among men from the gender perspective, which contributes to the maintenance of the dynamics of transmission of M. leprae. However, it is necessary to monitor and study the reasons for late diagnosis in women.
There are great challenges for the control of diseases linked to poverty, social inequalities, and health inequities. Profound reforms that address the complex social determinants of leprosy are required to face these challenges 9, 11 . Economic, cultural, and social changes are necessary to reduce the different dimensions of vulnerability in family groups affected by the disease.
In addition, the improvement of control measures developed by the services of the SUS network should always be sought 6, 22, 24 . This study indicates the need for new research that addresses the dynamics of transmission in historically high endemic areas and the reasons for the low resolution of health services for timely prevention, diagnosis, and treatment, also from a gender perspective. The development of operational health research studies is strategic for the strengthening of care networks 24 , especially when we consider the complexity of elimination as a goal for leprosy control as a public health problem 24, 28, 29 .
Finally, we reiterate the need to develop actions systematically aimed at health education, paying attention to specific gender issues..
